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GROUND CONTROLLERS REVIVE PIONEER 7 BEHIND SUN 


Fis directors for the Pioneer 7 
spacecraft have set a long 
distance record for finding and 
reviving a spacecraft that had turned 
itself off. 

The spacecraft was on the other 
side of the sun, 312 million kilometers 
(194 million miles) from Earth, when 
its radio fell silent in August, 1972. 

Controllers reacquired Pioneer 7 
“in the blind”. Though they could 
estimate, they did not know the exact 
position of the spacecraft for the 
exact frequency of its radio receiver. 
Pioneer 7 was so far away that round 
trip time for radio communication to 
the spacecraft and back to Earth was 
35 minutes at the speed of light. 

In addition, controllers had to solve 
a puzzle: Which combination of a 
variety of possible malfunctions had 
caused the spacecraft radio to stop 
transmitting? 

Pioneer 7 has operated effectively 
in solar orbit since 1966. It now is 
directly opposite Earth, outside 
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Earth’s orbit, at its farthest point 
away from the sun. 

“Because tracking time on the 
country’s most powerful deep space 
antenna, the 64 meter (210 foot) dish 
at Goldstone, Calif., is needed for a 
number of spacecraft we don’t track 
Pioneer 7 every day,” explained Norm 
Martin, Pioneer Flight Operations 
Director, at NASA’s Ames Research 
Center, Mountain View, Calif. 

Some time between July 25 and 
August 6, Pioneer 7 stopped sending 
radio signals that could be heard by 
the Goldstone antenna. 

We theorized that at its farthest 
distance from the sun electrical power 
output from the spacecraft’s solar 
cells had fallen below the level 
required to operate the spacecraft and 
its scientific instruments. 

When power output falls below 
demands for power, the spacecraft 
automatically turns off the 
instruments and the power tube for 
the radio transmitter, which sends 
data to Earth. 


“If, as we thought, this had 
happened when solar radiation was 
weakest, we expected that turn-on of 
the radio transmitter power tube 
would be possible if the power 
requirements were reduced by leaving 
the instruments temporarily off.” 

We determined where Pioneer 7 
should be from past tracking data. We 
also calculated the frequency for the 
spacecraft radio receiver. If we were 
right, frequency would be different 
from normal because with the 
high-power transmitter off, the 
receiver would have cooled down 
about 50° Fahrenheit, changing its 
frequency. 

“All these estimates proved out,” 
Martin said, “after we sent the turn-on 
c ommand from Goldstone—35 
minutes, and 388 million round-trip 
communication miles, later—back 
from the other side of the sun came a 
solid signal from Pioneer 7 with data 
on its condition.” 

“Needless to say, we were "‘eased.” 











